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(54) EL DISPLAY DEVICE AND ITS MANUFACTURINQ METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost and high- 
resolution EL display device. 

SOLUTION: Pixels 102 containing an EL element with a pixel 
electrode 1 05 connected to a TFT for current control 1 04 are set in 
array on a substrate, and on a counter substrate 11 0, a light-shield 
film is formed at a place corresponding to the edge of the pixels 
102, and a color filter 11 3 at a place corresponding to the pixels 
1 02. This light-shield film 1 1 2 makes the contour of the pixels clear, 
enabling a high-resolution image display. Further, since almost a 
whole production line for the liquid crystal display device can be 
diverted for the production of the EL display device of the present 
invention, the capital investment is small reducing the total 
production cost. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAELaaTrDA41 321 7072... 2005/1 2/27 



Searc,)iing PAJ 



2/2 ^— V 



registration] 

[Date of final disposal 




ilication] 




[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAELaaTrDA41 321 7072... 2005/1 2/27 



Copyright (C); 1998,2003 Japan Patent Office 



JP.2Q,01-217072.A [DETAILED DESCRIPTION] 



1/11 ^— i? 



* NOTICES * 



JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the electronic instrument which has as a display 
EL (electroluminescence) display which made the semiconductor device (the component using a semi-conductor 
thin film, typically thin film transistor) on the substrate, and was formed, and its EL display. 
[0002] 

[Description of the Prior Art] In recent years, on the substrate, the technique which forms a thin film transistor 
(henceforth TFT) progresses sharply, and application development to a active-matrix mold display is furthered. 
Since electric field effect mobility Is higher than TFT which used the conventional amorphous silicon film, high- 
speed operation is possible for especially TFT using the polish recon film. Therefore, it is possible to perform control 
of a pixel in the drive circuit besides a substrate conventionally in the drive circuit formed on the same substrate as 
a pixel. 

[0003] Such a active-matrix mold display attracts attention noting that various advantages, such as reduction of a 
manufacturing cost, a miniaturization of a display, a rise of the yield, and reduction of a throughput, are acquired by 
making various circuits and components on the same substrate. 

[0004] A active-matrix mold EL indicating equipment prepares the switching element which becomes each of each 
pixel by TFT, operates the driver element which performs current control by the switching element, and makes EL 
layer (strictly luminous layer) emit light. For example, there is an EL display indicated by JP,1 0-1 89252A 
[0005] 

[Problem(s) to be Solved by the Invention] The invention in this application makes it a technical problem to offer 
possible EL display of cheap and high definition image display. And let it be a technical problem to offer an 
electronic instrument with the high visibility of a display by using such an EL display as a display. 
[0006] 

[Means for Solving the Problem] The invention in this application is explained using drawing 1 . In drawing 1 ,101 is 
a substrate which has an insulating front face, and can use the glass substrate which prepared the insulator layer in 
an insulating substrate or front faces, such as a quartz substrate, a ceramic substrate, a crystallization glass 
substrate, a metal substrate, or a plastic plate. 

[0007] A pixel 102 is formed on a substrate 101. In addition, although three pixels are illustrated in drawing 1 , actual 
further two or more pixels are formed in the shape of a matrix. Moreover, other pixels are the same structures 
although one of the three pixels is explained here. 

[0008] Two TFT(s), TFT103 for switching and TFT104 for current control, are respectively formed in a pixel 102. At 
this time, the drain of TFT103 for switching is electrically connected to the gate of TFT104 for current control. 
Furthermore, the pixel electrode (it serves as the cathode of an EL element in this case) 105 is electrically 
connected to the drain of TFT104 for current control. In this way. a pixel 102 is formed. 
[0009] each wiring and the pixel electrode of TFT — low — what is necessary is just to form using a metal 
membrane [ **** ] It is good to use the aluminium alloy film here. 

[0010] If even the pixel electrode 105 is formed, the insulating compound (henceforth an alkali compound) 106 
containing alkali metal or alkaline earth metal will be formed on alt pixel electrodes. In addition. It is because that the 
dotted line shows the profile of the alkali compound 106 has about several nm and thin thickness, so it is unknown in 
whether it is formed in the shape of a layer, and whether it is dotted in the shape of an island. 

[001 1] Moreover, as an alkali compound, lithium fluoride (LiF), lithium oxide (Li20), barium fluoride (BaF2). the barium 
oxide (BaO). a calcium fluoride (CaF2). a calcium oxide (CaO). a strontium oxide (SrO), or caesium oxide (Cs20) can 
be used. They seem not to cause pbcel intei^electrode short-circuit (short circuit), even if formed in the shape of a 
layer since these are insulation. 

[001 2] Of course, although it Is also possible to use as cathode the ingredient which has well-known conductivity 
like a MgAg electrode, it is necessary to prepare the cathode itself alternatively or to perform patterning so that 
pixel electrodes may not short-circuit 

[0013] If the alkali compound 106 is formed, the EL layer (electroluminescence layer) 107 will be formed on it 
Although the EL layer 1 07 can use a well-known ingredient and structure, it uses the possible ingredient of white 
luminescence in the invention in this application. As structure, only by the luminous layer which offers the place of 
recombination, it is good also as an EL layer and the laminating of an electron injection layer, an electronic 
transportation layer, an electron hole transportation layer, an electronic blocking layer, an electron hole component 
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layer, or the holeHruecj^^^yer may be carried out if needed. In this spe^j^tion. it is called EL layer Including all 
the layers in which imp^H^ion of a carrier, transportation, or recombination is performed. 

[0014] Moreover, the organic substance used as an EL layer 107 may be a low-molecular system organic substance, 
or may be a polymer system (macromolecule system) organic substance. However, it is desirable to use the polymer 
system organic substance which can be formed by the easy membrane formation approaches, such as a spin coat 
method and print processes. In addition, the structure of drawing 1 is the color display method which combined EL 
layer and the color filter of white luminescence. 

[001 5] Moreover, the color display method which combined blue, or EL layer and the fluorescent substance (the 
color conversion layer of fluorescence: COM) of bluish green luminescence, and the method which performs color 
display by piling up EL layer corresponding to RGB are also employable. 

[0016] On the EL layer 107, the transparence electric conduction film is formed as an anode plate 108. As 
transparence electric conduction film, it is possible to use the compound (referred to as ITO) of indium oxide and 
the tin oxide, the compound of indium oxide and a zinc oxide, the tin oxide, or a zinc oxide. 

[0017] Moreover, on an anode plate 108, an insulator layer is prepared as passivation film 109. As passivation film 
1 09. it is desirable to use a silicon nitride film and the nitriding oxidation silicon film (expressed with SiOxNy). 
- Although it is also possible to use the oxidation silicon film, an insulator layer with if possible few contents of oxygen 

is desirable. 

[0018] The substrate completed so far is called a active-matrix substrate on these specifications. That is. the 
substrate with which the EL element (capacitor which consists of cathode, an EL layer, and an anode plate) which 
uses as cathode TFT. the pixel electrode electrically connected to the TFT, and its pixel electrode was formed is 
called a active-matrix substrate. 

[0019] Furthermore, as an EL element is enclosed with a active-matrix substrate, the opposite substrate 110 is 
stuck, and a light-shielding film 112 and color filters 1 1 3a-1 1 3c are formed in the opposite substrate 1 1 0. 
[0020] that is [ it forms a light-shielding film 1 12 so that the clearance 1 1 1 which looks at from / of a watcher / a 
look (the direction of a normal of an opposite substrate) at this time, and the pixel electrode 1 05 makes may be 
hidden ], it sees from [ of an opposite substrate ] a normal and a light-shielding film 1 1 2 and the edge of a pixel lap 
(in agreement) — it prepares like. This is because electric field can become complicated and light cannot be made 
to emit with desired brightness or a desired chromaticity at that the part is the nonluminescent section and the 
edge of a pixel electrode. 

[0021] That is, the profile between pixels can be made clear by forming a light-shielding film 1 12 in the location 
corresponding to the edge (edge) and clearance 111 between the pixel electrodes 1 05. In addition, in this invention, 
since the profile of a pixel electrode is in agreement with the profile of a pixel, it can be said that the light-shielding 
film 1 1 2 is formed in the location corresponding to the edge of a pixel. Moreover, the location corresponding to the 
edge of a pixel points out the location which sees fi^om [ of the above-mentioned opposite substrate ] a normal, and 
laps with the edge of a pixel. 

[0022] Moreover, color filters 1 13a-1 13c are color filters with which green and 1 13c extract [ 1 1 3a / red and 1 13b ] 
a blue light. These color filters are formed in the location corresponding to a pixel 102, and can change the color of 
the light which this takes out for every pixel. Theoretically, it is the same as that of the colorization method of the 
liquid crystal display using a color filter. In addition, the location corresponding to a pixel points out the location 
which sees from [ of the above-mentioned opposite substrate ] a normal, and laps with a pixel (it is in agreement). 
That is. it prepares so that it may see from [ of an opposite substrate ] a normal and color filters 1 13a-1 13c and 
each pixel, corresponding to it may lap. 

[0023] However, a color filter is a filter which raises the color purity of the light penetrated by extracting the light of 
specific wavelength. Therefore, when the amount of [ of the wavelength which should be taken out ] Mitsunari is 
few, the fault of being as color purity being bad **** [. and ] may be produced. [ that the brightness of the light of 
the wavelength is extremely small ] Therefore, although there is no limitation in EL layer of white luminescence 
which can be used by the invention in this application, it is desirable to include red with purity high as much as 
possible and a green and blue emission spectrum in the spectrum component of white luminescence. 
[0024] Typical xy chromaticity diagram of EL layer used by the invention in this application here is shown in drawing 
15 . Drawing 1 5 (A) shows the chromaticity coordinate of the light which the polymer system organic substance of 
well-known white luminescence emits. With the well-known ingredient, high red of color purity is not realized but 
yellow and orange are used for red substitution, therefore, the white obtained by additive mixture of colors — a little 
— 3|c3Me9|e3Me3MaMe — it becomes whitc and white with yellowness. Moreover, since broadcloth [ red and each green and 
blue emission spectrum ], if they are mixed, it will become difficult to take out the homogeneous light with too high 
purity. 

[0025] Therefore, although using an organic substance as shown by the chromaticity coordinate of drawing 16 (A) as 
an EL layer can also fully perform color display in the present condition, in order to obtain color display with it, it is 
desirable to use an organic substance as shown by the chromaticity coordinate of drawing 16 (B) as an EL layer. 
[ high purity and ] [ still brighter ] 

[0026] The organic substance shown by the chromaticity coordinate of drawing 16 (B) is an example when half- 
value width mixes the organic substance with which the homogeneous light with high purity is acquired narrowly (a 
luminescence peak is ) and forms EL layer of white luminescence. In order to obtain the high red, green, and blue of 
color purity Irom a color filter, it is necessary to mix an ingredient with the high red of color purity, and a green and 
blue emission spectrum, and to form EL layer of white luminescence. Moreover, the sharp white of a spectrum is 
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reproducible by using tl^^redient with which a spectrum not only with^^l^ but narrow half-value width is 
obtained. And if EL lay^^Buch white luminescence is used as an EL laye^f the invention in this application, it will 
become possible to display a still brighter color picture. 

[0027] In addition, the above-mentioned color filters 1 1 3a-1 1 3c can also be made to contain the oxide of the 
element belonging to one group of periodic tables, such as barium oxide, a calcium oxide, and lithium oxide, or two 
groups as a drying agenl In this case, what is necessary is just to let the resin film which made red, and green or 
blue a pigment and a drying agent contain be a color filter. 

[0028] By the way, although not illustrated here, the opposite substrate 110 is stuck on the active-matrix substrate 
by the sealing compound, and the space shown by 1 1 4 is a closed space. 

[0029] As an opposite substrate 1 1 0, it is necessary to use the substrate of translucency so that advance of light 
may not be barred. For example, a glass substrate, a quartz substrate, or a plastic plate is desirable. Moreover, what 
is necessary is just to use the high thin film of protectionHrom-light nature, such as resin containing a black 
pigment or carbon, and titanium film, as a light-shielding film 1 1 2. In addition, it is effective in the above-mentioned 
color filter 11 3a - 1 1 3c said appearance to also make the oxide of the element belonging to one group of periodic 
tables, such as barium oxide, a calcium oxide, and lithium oxide, or two groups contain as a drying agent in a light- 
- shielding film 112. 

[0030] Moreover, a closed space 1 14 may be filled up with inert gas (rare gas and nitrogen gas), and may be filled up 
with an inactive liquid. Moreover, it may be filled up with the adhesives of translucency and the whole substrate may 
be pasted up. Furthermore, it is desirable to prepare drying agents, such as barium oxide, in this closed space 114. 
Since the EL layer 1 07 is very weak for moisture, it is desirable to make it moisture not trespass upon a closed 
space 1 1 4 as much as possible. 

[0031] The light emitted from the EL element penetrates an opposite substrate, is emitted, and EL display of the 
invention in this application which becomes with the above configurations goes into a watcher's eyes. Therefore, a 
watcher can recognize an image from an opposite substrate side. At this time, the description of EL display of the 
invention in this application is the point of forming a light-shielding film 1 1 2 first so that the clearance 1 1 1 between 
the pixel electrodes 105 may be hidden between an EL element and a watcher. Thereby, the profile between pixels 
will become clear and the high definition image display of it will become possible. In addition, this effectiveness is 
effectiveness produced by forming the light-shielding film 112 in the opposite substrate 110. and is effectiveness 
which will be acquired if the light-shielding film 1 12 is formed at least. 

[0032] Moreover, a light-shielding film 112 and a color filter 113 are formed in the opposite substrate 110, and the 
opposite substrate 110 serves also as the function as a sealing material which controls degradation of an EL 
element for an EL element. Although a membrane formation process and a patterning process will increase if a light- 
shielding film 1 1 2 and a color filter 1 1 3 are formed in a active-matrix substrate side, the increment in the number of 
making processes of a active-matrix substrate can be suppressed by preparing in an opposite substrate. 
[0033] Moreover, like the invention in this application, a light-shielding film 1 1 2 and a color filter 1 1 3 are formed in 
the opposite substrate 110, and the structure of pasting up an opposite substrate and a active-matrix substrate by 
the sealing compound further has a point common to the structure of a liquid crystal display. That is. it is possible 
to divert almost all the production lines of an existing liquid crystal display to some other purpose, and to produce 
EL display of the invention in this application, and reduction of a synthetic manufacturing cost is possible by 
reducing plant-and-equipment investment sharply. 

[0034] As mentioned above, EL display which makes cheap and high definition image display possible is obtained by 
carrying out the invention in this application. And an electronic instrument with the high visibility of a display is 
obtained by using such an EL display as a display. 
[0035] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained using drawing 2 R> 2 and 
drawing 3 . It is the sectional view of the pixel section of EL display which is the invention in this application which 
was shown in drawing 2 , and drawing 3 (A) is the plan and drawing 3 (B) is the circuitry. Two or more arrays of the 
pixel are carried out in fact at the shape of a matrix, and the pixel section (image display section) is formed. In 
addition, the sectional view which cut drawing 3 (A) by A-A* is equivalent to drawing 2 . Therefore, since the 
common sign is used by drawing 2 and drawing 3 , it is good to refer to both drawings suitably. Moreover, both are 
the same structures although two pixels are illustrated in the plan of drawing 3 . 

[0036] In drawing 2 . it is the Insulator layer (henceforth the substrate film) from which 1 1 becomes a substrate and 
1 2 becomes a substrate. As a substrate 1 1 , a glass substrate, a crystallized glass substrate, a quartz substrate, a 
silicon substrate, a ceramic substrate, a metal substrate, or a plastic plate (plastic film is also included) can be used. 

[0037] Moreover, although especially the substrate film 1 2 is effective when using the substrate containing movable 
ion, and the substrate which has conductivity, you may not prepare in a quartz substrate. What is necessary is just 
to use the insulator layer containing silicon (silicon) as substrate film 12. In addition, in this specification, "the 
insulator layer containing silicon" points out the insulator layer which specifically contains silicon, such as oxidation 
silicon film, a silicon nitride film, or nitriding oxidation silicon film (shown by SiOxNy), oxygen, or nitrogen at a 
predetermined rate. 

[0038] Moreover, it is effective to make generation of heat of TFT emit by giving the heat dissipation effectiveness 
to the substrate film 1 2, also in order to prevent degradation of TFT, or degradation of an EL element. All well- 
known ingredients can be used for giving the heat dissipation effectiveness. 
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[0039] Here, two TFT(d|^^formed in a pixel. TFT (henceforth TFT for J^^^ing) on which 201 functions as a 
component for switchir^|H5 202 are TFT(s) (henceforth TFT for current control) which function as a component 
for current control which controls the amount of currents passed to an EL element, and are formed by both with the 
n channel mold TFT. 

[0040] For the electric field effect mobility of the n channel mold TFT, since it is larger than the electric field effect 
mobility of the p channel mold TFT, a working speed is a sink and a cone about a high current early. Moreover. TFT 
size can do the direction of the n channel mold TFT small also passing the same amount of currents. Therefore, 
since the direction which used the n channel mold TFT as TFT for current control becomes large, its effective area 
of a display is desirable. 

[0041] Hot carrier impregnation hardly becomes a problem, but the p channel mold TFT has the advantage that an 
OFF state current value is low, and the example used as TFT for switching and the example used as TFT for current 
control are already reported. However, in the invention in this application, also in the n channel mold TFT, the 
problem of hot carrier impregnation and the problem of an OFF state current value are solved by considering as the 
structure where the location of a LDD field was changed, and the description is that it is using ail TFT(s) in all pixels 
as the n channel mold TFT. 

[0042] However, in the invention in this application, it is also possible for it not to be necessary to limit TFT for 
switching and TFT for current control to the n channel mold TFT, and to use the p channel mold TFT for both or 
either one of the two. 

[0043] TFT201 for switching has the drain wiring 22 in a barrier layer including the source field 13, the drain field 14, 
the LDD fields 15a-15d, the high concentration impurity range 16, and the channel formation fields 17a and 17b. 
gate dielectric film 18, the gate electrodes 19a and 19b, the 1st interiayer insulation film 20, and source wiring 21 
list, and is formed in them. 

[0044] Moreover, as shown in drawing 3 , the gate electrodes 1 9a and 1 9b have double-gate structure electrically 
connected by the gate wiring 211 formed with another ingredient (gate electrodes 19a and 19b low ingredient 
[ a|aMe3|e ]). Of course, you may be the so-called multi-gate structures (structure containing the barrier layer which 
has two or more channel formation fields connected to the serial), such as not only double-gate structure but triple 
gate structure. Multi-gate structure is very effective when reducing an OFF state current value, and in the invention 
in this application, the switching element with a low OFF state current value is realized by making the switching 
element 201 of a pixel into multi-gate structure. 

[0045] Moreover, a barrier layer is formed by the semi-conductor film including the crystal structure. That is, the 
single crystal semiconductor film is sufficient and the polycrystal semi-conductor film and the microcrystal semi- 
conductor film are sufficient Moreover, what is necessary is just to form gate dielectric film 1 8 by the Insulator 
layer containing silicon. Moreover, all electric conduction film can be used as a gate electrode, source wiring, or 
drain wiring. 

[0046] Furthermore, in TFT201 for switching, the LDD fields 1 5a-1 5d are formed so that it may not lap with the gate 
electrodes 19a and 19b through gate dielectric film 18. Such structure is very effective when reducing an OFF state 
current value. 

[0047] In addition, it is still more desirable to prepare an offset field (field where it becomes in the semi-conductor 
layer of the same presentation as a channel formation field, and gate voltage is not impressed) between a channel 
formation field and a LDD field, when lowering an OFF state current value. Moreover, in the case of the multi-gate 
structure of having two or more gate electrodes, the high concentration impurity range prepared between channel 
formation fields is effective for reduction of an OFF state current value. 

[0048] As mentioned above, a switching element with a fully low OFF state current value is realizable by using TFT 
of multi-gate structure as a switching element 201 of a pixel. Therefore, even if it does not form a capacitor like 
drawing 2 of JP,10-189252A the gate voltage of TFT for [ sufficient ] time amount (after being chosen until it is 
chosen as degree) current control can be maintained. 

[0049] Next TFT202 for current control has the drain wiring 37 in a barrier layer including the source field 31, the 
drain field 32, the LDD field 33, and the channel formation field 34, gate dielectric film 18, the gate electrode 35, the 
1 st interiayer insulation film 20, and source wiring 36 list, and is formed in them. In addition, although the gate 
electrode 35 has single gate structure, you may be multi-gate structure. 

[0050] As shown in drawing 2 . the drain of TFT for switching is connected to the gate of TFT for current control. 
Specifically, the gate electrode 35 of TFT202 for current control is electrically connected through the drain field 14 
of TFT201 for switching, and the drain wiring (said to be connection wiring) 22. Moreover, source wiring 36 is 
connected to the current supply line 21 2. 

[0051] Although it is a component for controlling the amount of currents poured into EL element 203. if degradation 
of an EL element is taken into consideration, as for TFT202 for current control, it is not desirable to pass not much 
many currents. Therefore, as for channel length (L), designing for a long time is desirable so that a superfluous 
current may not flow to TFT202 for current control. It is made to be desirably set to 0.5-2 micrometers per pixel 
(preferably 1-1.5 micrometers). 

[0052] When based on the above thing, as shown in drawing 9 , the channel length of TFT for switching LI (however, 
L1=L1a+L1b). When channel width was set to W1, channel length of TFT for current control is set to L2 and channel 
width is set to W2, it is desirable that W1 sets to 0.1-5 micrometers (typically 0.5-2 micrometers), and W2 sets to 
0.5-1 0 micrometers (typically 2-5 micrometers). Moreover, it is desirable that LI sets to 0.2-1 8 micrometers 
(typically 2-15 micrometers), and L2 sets to 1-50 micrometers (typically 10-30 micrometers). However, the 
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invention in this applica^^^^ not limited to the above numeric value. 

[0053] Moreover. whati|^Pbessary is just to set typically to 2.0-2.5 micrometers the 0.5-3.5 micrometers (width of 
face) of the die length of the LDD field formed in TFT201 for switching. 

[0054] Moreover. EL indicating equipment shown in drawing 2 has the description also in the point of having the field 
where the LDD field 33 was formed between the drain field 32 and the channel formation field 34. and the LDD field 
33 has lapped with the gate electrode 35 through gate dielectric film 1 8. and the field with which it has not lapped, in 
TFT202 for current control. 

[0055] TFT202 for current control controls the amount of supply, and enables a gradation display at the same time 
it supplies the current for making EL element 203 emit light. Therefore, it is necessary to take the cure against 
degradation by hot carrier impregnation so that it may not deteriorate, even if it passes a current. Moreover, in case 
black is displayed, TFT202 for current control is made into the OFF state, but in that case, if an OFF state current 
value is high, a beautiful black display will become impossible and the fall of contrast etc. will be caused. Therefore, 
it is necessary to also hold down an OFF state current value. 

[0056] About degradation by hot carrier impregnation, it is known that the structure with which the LDD field lapped 
to the gate electrode is very effective. However, since an OFF state current value will increase if the whole LDD 
field is kept in a gate electrode in piles, these people have solved the cure against a hot carrier, and the cure 
against an OFF state current value to coincidence according to the new structure of establishing the LDD field 
which does not lap with a gate electrode in a serial. 

[0057] What is necessary is just to set to 0.1-3 micrometers (preferably 0.3-1.5 micrometers) the die length of the 
LDD field which tapped with the gate electrode at this time. If too long, parasitic capacitance is enlarged, and if too 
short, the effectiveness of preventing a hot carrier will become weak. Moreover, what is necessary is just to set to 
1.0-3.5 micrometers (preferably 1.5-2.0 micrometers) the die length of the LDD field which does not lap with a gate 
electrode. When too long, it becomes impossible to pass sufficient current, and if too short, the effectiveness of 
reducing an OFF state current value will become weak. 

[0058] Moreover, it is more desirable not to prepare between the source field 31 and the channel formation field 34, 
since parasitic capacitance will be formed in the field with which the gate electrode and the LDD field lapped in the 
above-mentioned structure. Since TFT for current control always has the same direction where a carrier (here 
electron) fiows, it is enough if the LDD field is established only in the drain field side. 

[0059] Moreover, if the amount of currents which can be passed is seen from a viewpoint of making [ many ] it, what 
thickness of the barrier layer (especially channel formation field) of TFT202 for current control is thickened also for 
(preferably 50-1 OOnm, still more preferably 60-80nm) is effective. On the contrary, in TFT201 for switching, if an 
OFF state current value is seen from a viewpoint of making it small, what thickness of a barrier layer (especially 
channel formation field) is made thin also for (preferably 20-50nm. still more preferably 25-40nm) is effective. 
[0060] 41 [ next. ] — the 1 st passivation film — it is — thickness — 1 0nm - 1 micrometer (preferably 200-500nm) 
— then, it is good. As an ingredient, the insulator layer (the nitriding oxidation silicon film or a silicon nitride film is 
especially desirable) containing silicon can be used. It is effective to give the heat dissipation effectiveness to this 
passivation film 41 also in the semantics which prevents the heat deterioration of EL layer. 

[0061] The insulator layer which contains at least one element chosen from B (boron), C (carbon), and N (nitrogen) 
and at least one element chosen from aluminum (aluminum). Si (silicon), and P (Lynn) as a thin film with the heat 
dissipation effectiveness is mentioned. For example, it is possible to use the nitride of the aluminum represented by 
alumimium nitride (AlxNy), the carbide of the silicon represented by silicon carbide (SixOy), the nitride of the silicon 
represented by silicon nitride (SixNy), the nitride of the boron represented by boron nitride (BxNy), and the 
phosphide of the boron represented by boron phosphide (BxPy). Moreover, thermal conductivity is 20Wm-1 K-1 , and 
the oxide of the aluminum represented by the aluminum oxide (AlxOy) can be said to be one of the desirable 
ingredients. In addition, in the above-mentioned translucency ingredient, x and y are the integers of arbitration. 
[0062] In addition, other elements are also combinable with the above-mentioned compound. For example, it is also 
possible to add nitrogen to an aluminum oxide and to use the nitriding aluminum oxide shown by AINxOy. In addition, 
in the above-mentioned nitriding aluminum oxide, x and y are the integers of arbitration. 

[0063] Moreover, the ingredient indicated by JP,62-90260.A can be used, that is. the insulator layer (however. M — 
rare earth elements — at least — a kind and at least one element preferably chosen from Oe (cerium). Yb 
(ytterbium). Sm (samarium). Er (erbium). Y (yttrium). La (lanthanum). Gd (gadolinium), Dy (dysprosium), and Nd 
(neodium)) containing Si. aluminum. N. O. and M can also be used. 

[0064] Moreover, carbon films, such as a diamond thin film or amorphous carbon film (called what has a near 
property, diamond-like carbon, etc. to especially a diamond.), can also be used. These have very high thermal 
conductivity and are very effective as a heat dissipation layer. 

[0065] Moreover, although the thin film which consists of an ingredient with the above-mentioned heat dissipation 
effectiveness can also be used alone, it is effective to carry out the laminating of these thin films, and a silicon 
nitride film (SixNy) and the nitriding oxidation silicon film (SiOxNy). In addition, in the above-mentioned silicon nitride 
film or the nitriding oxidation silicon film, x and y are the integers of arbitration. 

[0066] On the 1st passivation film 41. the 2nd interlayer insulation film (you may call it the flattening film) 42 is 
formed in each form which covers TFT, and flattening of the level difference made by TFT is performed. As the 2nd 
interlayer insulation film 42, the organic resin film is desirable and it is good to use polyimide. a polyamide, an acrylic. 
BOB (benz-cyclo-butene). etc. Of course, the inorganic film may be used as long as sufficient flattening is possible. 
[0067] It is very important to carry out flattening of the level difference by TFT with the 2nd interiayer insulation 
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film 42. Since EL layer ^^H^d behind is very thin, poor luminescence ma^^^P^aused when a level difference exists. 
Therefore, before formn^^R>ixel electrode so that EL layer can be formed as much as possible in a flat side, it is 
desirable to carry out flattening. 

[0068] Moreover, 43 is a pixel electrode (it is equivalent to the cathode of an EL element) which becomes by the 
electric conduction film which has protection -from-light nature, and after It opens a contact hole (puncturing) In the 
2nd interlayer insulation film 42 and the 1st passivation film 41, it is formed so that it may connect with the drain 
wiring 37 of TFT202 for current control in the formed aperture. 

[0069] On the pixel electrode 43, the lithium fluoride film of 5-1 Onm thickness is formed by vacuum deposition as an 
alkali compound 44. Since the lithium fluoride film is an insulator layer, if its thickness is too thick, it will become 
impossible to pass a current in EL layer. Moreover, it is satis'^ctory, even if it is formed so that it may be dotted in 
the shape of an island, without being formed in the shape of a layer. 

[0070] Next the EL layer 45 is formed. With this operation gestalt a polymer system organic substance is formed 
with a spin coat method. It is possible to use all ingredients well-known as a polymer system organic substance. 
Moreover, with this operation gestalt, although a luminous layer is used by the monolayer as an EL layer 45, what 
has the one of the laminated structure combined with the electron hole transportation layer or the electronic 
transportation layer high [ luminous efficiency ] is obtained. However, when carrying out the laminating of the 
polymer system organic substance, it is desirable to combine with the low-molecular organic substance formed with 
vacuum deposition. Since the organic substance used as EL layer is mixed and applied to an organic solvent in a 
spin coat method, when an organic substance is in a substrate, there is a possibility of dissolving again. 
[0071] As a typical polymer system organic substance which can be used with this operation gestalt. polymeric 
materials, such as a poly para-phenylene vinylene (PPV) system, a polyvinyl-carbazole (PVK) system, and the poly 
fluorene system, are mentioned. What is necessary is to apply in the state of a polymer precursor, and just to 
convert into a polymer system organic substance by heating it in a vacuum (baking), in order to form an electronic 
transportation layer, a luminous layer, an electron hole transportation layer, or a hole-injection layer with these 
polymer system organic substances. 

[0072] What is necessary is just to use the ingredient indicated by JP.8-96959A or JP,9-63770.A as a polymer 
system organic substance in which white luminescence used as a luminous layer is specifically shown. For example, 
what is necessary is just to use what dissolved PVK (polyvinyl carbazole). Bu-PBD (2-(4*-tert-buthylphenyl)- 5- 
(4"-biphenyl)- 1, 3. 4-OKISA diazole), a coumarin 6, DCM1 (4-dicyanomethylene -2 - methyl-6-p- 
dimethylaminostyryl-4H-pyran) and TPB (tetra-phenyl butadiene), and the Nile red in 1 and 2-dichloromethane. this 
time — thickness — 30-1 50nm (preferably 40-1 OOnm) — then, it is good. Moreover, as an electron hole 
transportation layer, it considers as polyphenylene vinylene with heating using the polytetrahydro thiophenyl 
phenylene which is a polymer precursor, thickness — 30-1 OOnm (preferably 40-80nm) — then, it is good. 
[0073] Thus, the polymer system organic substance is effective especially when performing white luminescence 
easily by adding a fluorochrome in the solution in which the host ingredient was dissolved, since color adjustment is 
possible. Moreover, although here shows the example which forms an EL element using a polymer system organic 
substance, a low-molecular system organic substance may be used. Furthermore, mineral matter may be used as an 
EL layer. 

[0074] The above example is an example of the organic substance which can be used as an EL layer of the 
invention in this application, and does not limit the invention in this application. 

[0075] Moreover, in case the EL layer 45 is formed, as for a processing ambient atmosphere, it is desirable to 
consider as few desiccation ambient atmospheres of moisture as much as possible, and to carry out in inert gas. 
Since EL layer deteriorates easily by existence of moisture and oxygen, in case it forms, it needs to eliminate such a 
factor as much as possible. For example, dry nitrogen-gas-atmosphere mind, a dry argon ambient atmosphere, etc. 
are desirable. For that purpose, it is desirable to install the processing room for spreading and the processing room 
for baking in the clean booth filled up with inert gas, and to process them in the ambient atmosphere. 
[0076] If the EL layer 45 is formed as mentioned above, the anode plate 46 and the 2nd passivation film 47 which 
become by the transparence electric conduction film next will be formed. With this operation gestalt. the electric 
conduction film which becomes with the compound of indium oxide and a zinc oxide is used as an anode plate 46. A 
small amount of gallium may be added to this. Moreover, as the 2nd passivation film 47, a silicon nitride film with a 
thickness of lOnm - 1 micrometer (preferably 200-500nm) is used. 

[0077] In addition, since EL layer is weak with heat as mentioned above, as for an anode plate 46 and the 2nd 
passivation film 47, it is desirable to form membranes if possible at low temperature (preferably temperature 
requirement from a room temperature to 1 20 degrees C). Therefore, it can be said to be a plasma-CVD method, a 
vacuum deposition method, or the membrane formation approach that the solution applying method (spin coat 
method) is desirable. 

[0078] In this way. the completed active-matrix substrate is countered and the opposite substrate 48 is formed. 
With this operation gestalt, a glass substrate is used as an opposite substrate 48. And the color filter 50 which 
becomes by the light-shielding films 49a and 49b which become the opposite substrate 48 by the resin which 
distributed the black pigment, and the resin which distributed red and a green or blue pigment is formed. These 
light-shielding films 49a and 49b are arranged so that the clearance between the pixel electrodes contiguous to the 
pixel electrode 43 may be hidden. At this time, it is effective to make light-shielding films 49a and 49b contain drying 
agents, such as barium oxide. An ingredient which was otherwise indicated by JP,9-148066A as a drying agent can 
be used. Moreover, a color filter 50 is formed in the location corresponding to a pixel 102. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgLejje 



2005/12/27 



JP.2O01-21.7072.A [DETAILED DESCRIPTION] 



7/1 1 



[0079] Moreover, a actj|fl^^tnx substrate and the opposite substrate ^^^^ pasted up by the sealing compound 
(not shownX and a clos^^Hace 51 is formed. A closed space 51 is filled up with this operation gestalt by argon gas. 
Of course, it is also possible to arrange the above-mentioned drying agent in this closed space 51. 
[0080] EL display of this operation gestalt has the pixel section which consists of a pixel of structure like drawing 2 , 
and TFT from which structure differs according to a function in a pixel is arranged. That is, by forming TFT for 
switching of an OFF state current value low enough, and TFT for current control strong against hot carrier 
impregnation in the same pixel, it has high dependability and EL display in which high definition image display is 
possible is obtained. 
[0081] 

[Example] [Example 1] The example of this invention is explained using drawing 4 - drawing 6 . Here, how to produce 
to coincidence TFT of the pixel section and the drive circuit section prepared around it is explained. However, in 
order to simplify explanation, suppose that the CMOS circuit which is a basic circuit is illustrated about a drive 
circuit. 

[0082] First as shown in drawing 4 (A), the substrate film 301 is formed on a glass substrate 300 at the thickness of 
300nm. In this example, as substrate film 301 , the laminating of the nitriding oxidation silicon film is carried out and 
^ it is used At this time, it is good to make into 10 - 25wt% nitrogen concentration of the direction which touches a 
glass substrate 300. 

[0083] Moreover, it is effective to prepare the insulator layer which consists of the ingredient same as some 
substrate film 301 as the 1st passivation film 41 shown in drawing 2 . It is effective to prepare the insulator layer 
which is easy to generate heat since TFT for current control will pass a high current and has the heat dissipation 
effectiveness in as near a place as possible. 

[0084] Next the amorphous silicon film (not shown) with a thickness of 50nm is formed by the well-known forming- 
membranes method on the substrate film 301 . In addition, what is necessary is just the semi-conductor film (the 
microcrystal semi-conductor film is included) which does not need to limit to the amorphous silicon film and 
includes amorphous structure. The compound semiconductor film which furthermore includes the amorphous 
structure of the amorphous silicon germanium film etc. is sufFicient Moreover, thickness should just be 20-1 OOnm in 
thickness. 

[0085] And the amorphous silicon film is crystallized with a well-known technique, and the crystalline substance 
silicon film (it is also called the polycrystalline silicon film or the polish recon film) 302 is formed. As the well-known 
crystallization approach, there are the heat crystallization approach which used the electric heat furnace, a laser 
annealing crystallizing method using laser light, and the lamp annealing crystallizing method using infrared light In 
this example, it crystallizes using the excimer laser light which used XeCI gas. 

[0086] In addition, although the excimer laser light of the pulse oscillation mold processed into the line is used in 
this example, you may be a rectangle and the argon laser light of a continuous-oscillation mold and the excimer 
laser light of a continuous-oscillation mold can also be used. 

[0087] Although the crystalline substance silicon film is used as a barrier layer of TFT in this example. It is also 
possible to use the amorphous silicon film. Moreover, rt is also possible to form the barrier layer of TFT for switching 
with the need of reducing the OFF state current by the amorphous silicon film, and to form the barrier layer of TFT 
for current control by the crystalline substance silicon film. Since the amorphous silicon film has low carrier mobility, 
the OFF state current cannot flow easily that it is hard to pass a current That is, the advantage of both sink or 
cone crystalline substance silicon film can be efficiently employed [ a current ] for the pile amorphous silicon film 
and a current in a sink. 

[0088] Next as shown in drawing 4 (B), the protective coat 303 which becomes by the oxidation silicon film is 
formed on the crystalline substance silicon film 302 at the thickness of 130nm. What is necessary is just to choose 
this thickness in 100-200nm (preferably 130-170nm). Moreover, other film is sufficient as long as it is an insulator 
layer containing silicon. This protective coat 303 is formed in order to enable concentration control delicate in order 
not to put the crystalline substance silicon film to the direct plasma, in case an impurity is added. 
[0089] And the resist masks 304a and 304b are formed on it and the impurity element (henceforth n mold impurity 
element) which gives n mold through a protective coat 303 is added. In addition, Lynn or arsenic can be used for the 
element and type target which belong to 1 5 groups typically as an n mold impurity element In addition, in this 
example. Lynn is added by the concentration of 1x1018 atoms/cm3 using the plasma doping method which carried 
out plasma excitation without carrying out mass separation of the phosphoretted hydrogen (PH3). Of course, the ion 
implantation method for performing mass separation may be used. 

[0090] In n mold impurity ranges 305 and 306 formed of this process, a dose is adjusted so that n mold impurity 
element may be contained by the concentration of 2x1016 - 5x1019 atoms/cm3 (typically 5x1017 - 5x1018 
atoms/cm3). 

[0091] Next as shown in drawing 4 (0), the element which removes a protective coat 303 and belongs to 15 groups 
who added is activated. Although an activation means should just use a well-known technique, it is activated by the 
exposure of excimer laser light by this example. Of course, a pulse oscillation mold or a continuous-oscillation mold 
may be used, and it is not necessary to limit to excimer laser light However, since activation of the added impurity 
element is the purpose, it is desirable to irradiate with the energy which is extent which the crystalline substance 
silicon film does not fuse. In addition, laser light may be irradiated, with the protective coat 303 attached. 
[0092] In addition, activation by heat treatment may be used together on the occasion of activation of the impurity 
element by this laser light What is necessary is just to perform heat treatment of about 450-550 degrees C in 
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consideration of the th^^^^ resistance of a substrate, when performing l^fpition by heat treatment. 
[0093] The boundary slj^PK Ooint) with the field which has not added n mold impurity element which exists in the 
edge of n mold impurity ranges 305 and 306, i.e., the perimeter of n mold impurity ranges 305 and 306, according to 
this process becomes clear. This means that a LDD field and a channel formation field can form a very good joint 
when TFT is completed behind. 

[0094] Next as shown in drawing 4 (D), the unnecessary part of the crystalline substance silicon film is removed, 
and the island-like semi-conductor film (henceforth a barrier layer) 307-31 0 is formed. 

[0095] Next as shown in drawing 4 (E), barrier layers 307-310 are covered and gate dielectric film 31 1 is formed. 
What is necessary is just to use 1 0-200nm of insulator layers which contain silicon with a thickness of 50-1 50nm 
preferably as gate dielectric film 311. Monolayer structure or a laminated structure is sufficient as this. In this 
example, the nitriding oxidation silicon film of 110nm thickness is used. 

[0096] Next patterning of the electric conduction film of 200-400nm thickness is formed and carried out and the 
gate electrodes 312-316 are formed. The edge of these gate electrodes 312-316 can also be made into the shape 
of a taper. In addition, in this example, a gate electrode and wiring for leading about electrically connected to the 
gate electrode (henceforth gate wiring) are formed with another ingredient concrete — a gate electrode — low — 
an ingredient [ **** ] is used as gate wiring. Even if micro processing of this is impossible for gate wiring using the 
ingredient in which micro processing is possible as a gate electrode, it is for wiring resistance to use a small 
ingredient Of course, a gate electrode and gate wiring may be formed with the same ingredient 
[0097] Moreover, although a gate electrode may be formed by the electric conduction film of a monolayer, it is 
desirable to consider as cascade screens, such as a bilayer and three layers, if needed. All electric conduction film 
well-known as an ingredient of a gate electrode can be used. However, the ingredient in which patterning is possible 
in line breadth of 2 micrometers or less is possible [ micro processing ] as mentioned above and specifically 
desirable. 

[0098] Typically A tantalum (Ta), titanium (Ti), molybdenum (Mo), A tungsten (W), chromium (Cr). the film that 
becomes by the element chosen from silicon (Si), or the nitride film (typical — the tantalum nitride film and the 
nitriding tungsten film — ) of said element The titanium nitride film, the alloy film (typically a Mo-W alloy, a Mo-Ta 
alloy) which combined said element or the silicide film (typically tungsten siticide film, titanium silicide film) of said 
element can be used. Of course, it may use by the monolayer, or a laminating may be carried out and you may use. 
[0099] In this example, the cascade screen which becomes by the nitriding tungsten (WN) film of 50nm thickness 
and the tungsten (W) film of 350nm thickness is used. What is necessary is just to form this by the spatter. 
Moreover, if inert gas, such as Xe and Ne, is added as sputtering gas, film peeling by stress can be prevented. 
[0100] Moreover, at this time, the gate electrodes 313 and 316 are formed so that it may lap through gate dielectric 
film 31 1 with a part of n mold impurity ranges 305 and 306, respectively- This overiapping part serves as a LDD field 
which lapped with the gate electrode behind. 

[0101] Next as shown in drawing 5 (A), n mold impurity element (this example Lynn) is added in self align by using 
the gate electrodes 312-316 as a mask. In this way. in the impurity ranges 317-323 formed, it acijusts so that Lynn 
may be added by the concentration of 1 / 2 - 1/10 of n mold impurity ranges 305 and 306 (typically 1 / 3 - 1/4). 
Specifically, the concentration of 1x1016 - 5x1018 atoms/cm3 (typically 3x1017 - 3x1018 atoms/cm3) is desirable. 
[0102] Next as shown in drawing 5 (B), the resist masks 324a-324c are formed for a gate electrode etc. in a wrap 
form, and the impurity ranges 325-331 which add n mold impurity element (this example Lynn), and include Lynn in 
high concentration are formed. It carries out by the ion doping method for having used phosphoretted hydrogen 
(PH3) also here, and the concentration of Lynn of this field is adjusted so that it may become 1x1020 - 1x1021 
atoms/cm3 (typically 2x1020 - 5x1021 atoms/cm3). 

[0103] Although the source field or drain field of the n channel mold TFT is formed of this process, in TFT for 
switching, it leaves a part of n mold impurity ranges 320-322 formed at the process of drawing 5 (A). This left- 
behind field is equivalent to the LDD fields 1 5a-1 5d of TFT for switching in drawing 2 . 

[0104] Next as shown in drawing 5 (C), the resist masks 324a-324c are removed, and the resist mask 332 is newly 
formed. And p mold impurity element (this example boron) is added, and the impurity ranges 333 and 334 which 
contain boron in high concentration are formed. Here, boron is added so that it may become 3x1020 - 3x1021 
atoms/cm3 (typically 5x1020 - 1x1021 atoms/cm3 NO) concentration by the ion doping method for having used 
diboron hexahydride (B-2 H6). 

[0105] In addition, although Lynn is already added by impurity ranges 333 and 334 by the concentration of 1x1020 - 
1x1021 atoms/cm3, the boron added here is added by the concentration of at least 3 times or more. Therefore, it is 
completely reversed to P type, and the impurity range of n mold currently formed beforehand functions as an 
impurity range of P type. 

[0106] Next after removing the resist mask 332, n mold or p mold impurity element added by each concentration is 
activated. As an activation means, it can carry out by the furnace annealing method, the laser annealing method, or 
the lamp annealing method. In this example. 550 degrees 0 and heat treatment of 4 hours are performed among 
nitrogen-gas-atmosphere mind in an electric heat furnace. 

[0107] It is important to eliminate the oxygen in an ambient atmosphere as much as possible at this time. It is 
because it is hard coming to take ohmic contact behind while the fr-ont face of the gate electrode exposed when 
oxygen existed oxidizes and causing the increment in resistance. Therefore, as for the oxygen density in the 
processing ambient atmosphere in the above-mentioned activation process, it is preferably desirable to be referred 
to as 0.1 ppm or less 1 ppm or less. 
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[0108] Next if an activ^^^process is completed, the gate wiring 335 o^^^^m thickness will be formed What is 
necessary is just to usl^^^metal membrane which uses aluminum (aluminum) or copper (Cu) as a principal 
component (it considers as a presentation and 50 - 100% is occupied.) as an ingredient of the gate wiring 335. Like 
the gate wiring 21 1 of drawing 3 as arrangement it forms so that the gate electrodes 314 and 31 5 (it is equivalent 
to the gate electrodes 1 9a and 1 9b of drawing 3 ) of TFT for switching may be connected electrically. ( Drawing 5 
(D)) 

[0109] Since wiring resistance of gate wiring can be made very small by considering as such structure, the image 
display field (pixel section) where area is large can be formed. That is. when the magnitude of a screen realizes EL 
display of 10 inches or more (30 more inches or more) of vertical angles, the pixel structure of this example is very 
effective. 

[0110] Next as shown in drawing 6 (A), the 1st interiayer insulation film 336 is formed. What is necessary is just to 
use the cascade screen which used the insulator layer containing silicon by the monolayer as the 1st interiayer 
insulation film 336, or was combined in it Moreover, thickness is just 400nm - 1.5 micrometers. In this example, it 
considers as the structure which carried out the laminating of the oxidation silicon film of 800nm thickness on the 
nitriding oxidation silicon film of 200nm thickness. 
- [01 1 1] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 12 hours is 
performed at 300-450 degrees C. and a hydrogen treating is performed. This process is a process which carries out 
hydrogen termination of the azygos joint hand of the semi-conductor film by the hydrogen excited thermally. As 
other means of hydrogenation. plasma hydrogenation (the hydrogen excited by the plasma is used) may be 
performed. 

[01 1 2] In addition, a hydrogen treating may be put in while forming the 1 st interiayer insulation film 336. That is. 
after forming the nitriding oxidation silicon film of 200nm thickness, a hydrogen treating may be performed as 
mentioned above, and it may remain after that, and the oxidation silicon film of 800nm thickness may be formed. 
[01 13] Next a contact hole is formed to the 1st interiayer insulation film 336. and source wiring 337-340 and the 
drain wiring 341-343 are formed. In addition, in this example, it considers as the cascade screen of the three-tiered 
structure which carried out the aluminum film which contains [ this electrode ] lOOnm and Ti for Ti film by 300nm, 
and carried out continuation formation of the 1 50nm of the Ti film by the spatter. Of course, other electric 
conduction film is sufficient 

[01 14] Next the 1st passivation film 344 is formed by the thickness of 50-500nm (typically 200-300nm). In this 
example, the nitriding oxidation silicon film of 300nm thickness is used as the 1 st passivation film 344. A silicon 
nitride film may be substituted for this. Of course, it is possible to use the same ingredient as the 1 st passivation 
film 41 of drawing 2 . 

[01 1 5] In addition, it is effective to perform plasma treatment using the gas which contains H2 and NH3 grade 
hydrogen in advance of formation of the nitriding oxidation silicon film. The membraneous quality of the 1st 
passivation film 344 is improved because the hydrogen excited by this pretreatment heat-treats by supplying the 
1 st interiayer insulation film 336. Since the hydrogen added by the 1 st interiayer insulation film 336 at it and 
coincidence is spread in a lower layer side, a barrier layer can be hydrogenated effectively. 
[01 1 6] Next the 2nd interiayer insulation film 345 which consists of organic resin as shown in drawing 6 (B) is 
formed. As organic resin, polyimide. a polyamide. an acrylic. BOB (benz-cyclo-butene), etc. can be used. Since 
especially the 2nd interiayer insulation film 345 has the strong implications of flattening, its acrylic excellent in 
surface smoothness is desirable. At this example, the acrylic film is formed by the thickness which can fully carry 
out flattening of the level difference formed of TFT. desirable — 1-5 micrometers (still more preferably 2-4 
micrometers) — then, it is good. 

[01 1 7] Next the contact hole which reaches the drain wiring 343 is formed in the 2nd interiayer insulation film 345 
and the 1st passivation film 344, and the pixel electrode 346 is formed. In this example, the aluminium alloy film 
(aluminum film containing 1wt% titanium) of 300nm thickness is formed as a pixel electrode 346. In addition, 347 is 
the edge of an adjoining pixel electrode. 

[01 1 8] Next as shown in drawing 6 (C). the alkali compound 348 is formed. In this example, the thickness of 5nm is 
aimed at and the lithium fluoride film is formed with vacuum deposition. And the EL layer 349 of lOOnm thickness is 
formed with a spin coat method on it 

[01 1 9] In this example, the ingredient indicated by JP,8-96959.A or JP.9-63770,A is used as a polymer system 
organic substance in which white luminescence is shown. For example, what is necessary is just to use what 
dissolved PVK (polyvinyl carbazole). Bu-PBD (2-(4*-tert-buthylphenyl)- 5-(4"-biphenyl)- 1, 3. 4-OKISA diazole). a 
coumarin 6. DCM1 (4-dicyanomethylene -2 - methyl-6-p-dimethylaminostyryl-4H-pyran) and TPB (tetra-phenyl 
butadiene), and the Nile red in 1 and 2-dichloromethane. 

[01 20] In addition, although the EL layer 349 is made into the monolayer structure of only the above-mentioned 
luminous layer in this example, an electron injection layer, an electronic transportation layer, an electron hole 
transportation layer, a hole-injection layer, an electronic blocking layer, or an electron hole component layer may be 
prepared if needed. 

[0121] Next the anode plate 350 which covers the EL layer 349 and becomes by the transparence electric 
conduction film of 200nm thickness is formed. In this example, the film which consists of a compound of indium 
oxide and a zinc oxide is formed with vacuum deposition, patterning is performed, and it considers as an anode plate. 

[0122] The 2nd passivation film 351 which becomes the last with a silicon nitride film by the plasma-OVD method is 
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formed in the thicknes^^B^Onm. This 2nd passivation film 351 protects^»L layer 349 from moisture etc. 
Moreover, the role whi^Bfses the heat generated in the EL layer 349 isalso played. In order to heighten the heat 
dissipation effectiveness further, it is also effective to carry out the laminating of a silicon nitride film and the 
carbon film (preferably diamond-like carbon film), and to consider as the 2nd passivation film. 
[0123] In this way. the active-matrix mold EL display of structure as shown in drawing 6 (C) is completed. By the 
way, by arranging TFT of the optimal structure not only for the pixel section but the drive circuit section, the 
active-matrix mold EL display of this example shows very high dependability, and its operating characteristic may 
also improve. 

[0124] First TFT which has the structure of reducing hot carrier impregnation so that a working speed may not be 
reduced as much as possible is used as an n channel mold TFT205 of the CMOS circuit which forms a drive circuit 
In addition, as a drive circuit here, a shift register, a buffer, a level shifter, a sampling circuit (sample and hold 
circuit), etc. are included. In performing a digital drive, signal transformation circuits, such as a D/A converter, are 
also included and it gets. 

[01 25] In the case of this example, as shown in drawing 6 (C), in the LDD field 357. the barrier layer of the n channel 
mold 205 has lapped with the gate electrode 313 through gate dielectric film 31 1 including the source field 355. the 
- drain field 356, the LDD field 357, and the channel formation field 358. 

[0126] The consideration for not reducing a working speed forms the LDD field only in a drain field side. Moreover, it 
is better for this n channel mold TFT205 to seldom have cared about the OFF state current value, and to attach 
greater importance than to it to a working speed. Therefore, as for the LDD field 357, it is desirable to keep in a 
gate electrode in piles completely, and to lessen a resistance component as much as possible. Namely, it is better to 
abolish the so-called offset 

[0127] Moreover, since degradation by hot carrier impregnation hardly worries the p channel mold TFT206 of a 
CMOS circuit, it is not necessary to prepare especially a LDD field. Of course, it is also possible to prepare a LDD 
field like the n channel mold TFT205, and to take the cure against a hot carrier. 

[01 28] In addition, also in a drive circuit a sampling circuit is a particular for a while compared with other circuits, 
and a high current flows a channel formation field bidirectionally. That is, the role of a source field and a drain field 
interchanges. Furthermore, it is desirable to arrange TFT which needs to hold down an OFF state current value low 
as much as possible, and has the function of middle extent of TFT for switching and TFT for current control in such 
semantics. 

[01 29] Therefore, as for the n channel mold TFT which forms a sampling circuit it is desirable to arrange TFT of 
structure as shown in drawing 10 . As shown in drawing 10 , a part of LDD fields 901 a and 901 b lap with the gate 
electrode 903 through gate dielectric film 902. This effectiveness is as explanation of TFT202 for current control 
having described, and, in the case of a sampling circuit, the points established in the form which faces across the 
channel formation field 904 differ. 

[0130] In addition, if it completes to drawing 6 (0) in fact EL layer will be enclosed with a closed space using the 
opposite substrate which has a light-shielding film as drawing 1 and drawing 2 explained. In that case, the interior of 
a closed space is made into an inert atmosphere, or the dependability (life) of EL layer improves by arranging a 
hygroscopic material (for example, barium oxide) inside. Enclosure processing of this EL layer may divert the 
technique used for the eel **** process of a liquid crystal display to some other purpose. 

[0131] Moreover, if enclosure processing of EL layer is completed, the connector (flexible print circuit FPC) for 
connecting the terminal and external signal terminal which were taken about from the component formed on the 
substrate or the circuit will be attached, and it will complete as a product 

[01 32] The configuration of the active-matrix mold EL display of this example is explained here using the 
perspective view of drawing 7 . The active-matrix mold EL display of this example consists of the pixel section 602 
formed on the glass substrate 601, a gate side drive circuit 603, and a source side drive circuit 604. TFT605 for 
switching of the pixel section is the n channel mold TFT. and is arranged at the intersection of the gate wiring 606 
connected to the gate side drive circuit 603. and the source wiring 607 connected to the source side drive circuit 
604. Moreover, the drain of TFT605 for switching is connected to the gate of TFT608 for current control. 
[01 33] Furthermore, the source side of TFT606 for current control is connected to the current supply line 609. With 
structure like this example, the current supply line 609 is connected to the source of EL element 610, and EL 
element 610 is connected to the drain of TFT608 for current control. 

[0134] When TFT608 for current control is the n channel mold TFT. the cathode of EL element 610 is electrically 
connected to a drain. Moreover, when TFT608 for current control is the p channel mold TFT, the anode plate of EL 
element 61 0 is electrically connected to a drain. 

[01 35] And the connection wiring (connection wiring) 61 2 and 61 3 for transmitting a signal to a drive circuit and the 
connection wiring 614 connected to the current supply line 609 are formed in FPC611 used as an external I/O 
terminal. 

[01 36] Moreover, an example of the circuitry of EL display shown in drawing 7 is shown in drawing 8 . this example - 

- EL — a display — the source — a side — a drive — a circuit — 701 — the gate — a side — a drive — a circuit 

— ( — A — ) — 707 — the gate — a side — a drive — a circuit — ( — B — ) — 711 — a pixel — the section — 
706 — having — **** . In addition, it is the generic name with which the drive circuit included the source side 
processing circuit and the gate side drive circuit into this specification. 

[0137] The source side drive circuit 701 is equipped with the shift register 702, the level shifter 703. the buffer 704. 
and the sampling circuit (sample and hold circuit) 705. Moreover, the gate side drive circuit (A) 707 is equipped with 
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, l^ljjj^^' ^^^^^ ^® buffer 710. The gate ^^^r 



the shift register 708. ^^H^' shifter 709. and the buffer 710. The gate^^brive circuit (B) 711 is also the same 
configuration. 
[0138] 
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[0 0 6 91 mmmm4 3<D±\z.\±r/i^:tf])it^!^4 4 

t E Lmizmm^m-rz t t^x^tj: < tj:ox 

[0 0 7 0] m^KLm4 57b^M^^ii^o :^mmjf^m 
xii. :^v-^-^^mmm^:^^''i^=^-hm\cxmf^'t 

45 1 vxm^m^mmxm\^^^f)^iEKm^m'^m'^m 

\^mmmxw<^^^^^ii^^^mm's.hm.^^io^^z.h 

d5M*Lv^ ;=^t^v=-hfe-ejiWttl»8Hc:ELSi!/j: 
30 ^^Wk%^m,^\.xm^'^^(OX. T^(c#«ifeKd5 

(0 0 7 1 1 *^^S?^^•T?ffiV^^>r ^<0-et5>ft^6<3;^^ 

l/V (PPV) xKU t^^/i-;^/W<v^— (PVK) 

ipf*^oi[^^*T?^^L. ^^^-w^^xim^ m^) -r^ 
40 [0 0 7 21 jrflcwt-tt. ^afeSirJ^jtsefe^^t^^-f- 

y -^-^^^i^H^ bX. #11^ 8-96959 -f-^iir 
n^tiit9^m^9-6 3 7 7 0:^<Zt«(Clfi«$ixfc$^J|Sf 

PVK (2Ky trn/v;;^/w^^/— /w) , Bu-PBD (2 
- (4 •-tert-yf^>'l-:73i:=i/^) -5- {4 "-tf:7 
3i:=i/V') -1. 3, 4-::*-#1^v?T>^— /P-) . ^-^V :^ 
6. DCMl (4-v^v'ry ^^U>'-2-;»«^/U-6 
-p-v^;^^/wr^>/^^y/W-4H-lf^>) , TP 

so U^t>OSr^v^ixJiSv\ w<7)i: frKJ^fis 0 — 1 5 0 




(8) 
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nm (»*U< fi4 0-1 0 0 nm) ^-rtvfiSV>o ^ 

i^]}^3L=^U>}f:=,ui^t't^o K/¥(i3 0-1 0 0 n 
m (jff*b<fi4 0-8 0 nm) <i:•ti^(^fiV^o 
[0 0 7 3J ro<t5t-. y -^-^^UlifeiBfi. 3j?x 

[0 0 7 4] ^JiO^ytrt^^P^OEL^^ LT^V>6 

[0 0 7 51 ELS4 5^?^J*i--5^> ^3l#ffl 

^T^c^^5M^Uv^ ELSti^K5>-^e^^o#ffit;iJ:o 

[0 0 7 6] iU-bOJ: 9lCLTEL^4 S^r^^^b^t 

fc^ m2y<^yi^^—iy3>m4 7 tVX\^. lOnm— 30 
1/im (^?^L< fi2 0 0 — 5 0 0 nm) 

[0 0 7 7] T^cis. -b54coJ:9^-EL^^i|»^3:^v^o 

-e. ^114 6^t^^2^^'iyv^-<— v^a >']^4 7Jt;^j::5-< 

[0 0 7 81 r 5 UT^^UfcTiJ^x-f h y 

-e«i*Mp]^«4 8 ^ LT;e/^^SjK$rffiv^'5o ^UT. 
*|-fo}^«4 8tc(im'feMJisf^5>tfc^-fryb;|&j!i-CJ^^^>ii* 
K4 9a. 4 9bi:. J^fe*/S:*iWfeoMJ|sFSr5)^» 

CO]l3fei^4 9 a. 4 9 btliU^fifii 4 3 irKg^i"^®^ 

1^4 9a. 4 9b\cm^ty<V ^J^^(D^i^m^'^^^'^X 

*3< ;ii:f±*^-cfe^o m,mmtvx\'xm\^h^m^9 

-1 4 8 0 6 6-^<i>«tcfa«^irfcJ: 5^.t«JlsfS:>^v^6 
C<!::dS"e#So *^c. 7 — :7>f yw^— 5 0*±iii* 1 0 so 
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[00 7 91 ^/h. r:^7^^:/-^hy^;^S«i:^|njS 

m4sni^-/um m^^^) \zxoxmm^ti. «h 

[0 0 8 01 ^^|g?^^OE hm^mm\±m2<Dj:iofJ: 

h ^^-r y r ^^Atc:^v^m^ffD^J^w^T F t <jr ^i^ cmm\H 

[0 0 8 11 

[^lfe«fiJl C^Jfe^Ji] *^5gco^jfe«fy(covNTIil4- 

[0 0 8 21 ^4 (A) tc^i-i:5i-. 

^3 0 0±tC~FifeM3 0 1^3 0 0 nm<om^\cM^'t 

6o *3i*«sj-cjiT±feK3 0 1 i^xmitmitmrnm^ 

»jiLTffiv^6o wO^. ;^^;^StS3 0 otc^-t"^:^ 
<D^mm&^ 1 0-2 5 w t %<i: LTi3< i:^v\ 
[0 0 8 31 ^fe. T*feJK3 0 1<7>-^^LT. H 2 

^Lfcmi>'"^'^^>-<-v^3 ^-^4 1 

^mmm^mf^zti^^^xh^o mmmmmr ft 

[0 0 8 4] ^>:JCTifeM3 0 1<0±\Z5 Onm(Dm^(D 
0—100 nm(Dm^X:htli^^^\ 

[0 0 8 5] ^ UT. >25^^<^g^^gtc J: y) $^^mmmm^ 

y ^:/^^)|,v^p) 3 o 2 ^?^^-t-;5o 

[0 0 8 61 ^mmmxi±mm^MJi\.tiy</u:^ 
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(0 0 8 71 :^mi&m'v\'ii^&m^mm^TFT<Dm^ 
m T FT iD^^m^m^n^mm-cm^'r^ ^th-^m 

[0 0 8 8] m4 (B) ^ZTik-t^oic^ i^&nm io 

nm<^JP$tC?^^-r5o r<OJi[$(il 0 0--2 0 0 nm 
($f ^ L<fil 30-1 70nm) Offiffl-eai-<*^S 

^g^^jtsi ^ -^fg ic-r ^ fc »e) It ^ o 

1008 9] ^(0±\CUi^::^ h-^:^^ 3 0 4 

a. 3 0 4b^£r?^^L. iJ^SlJK3 0 3§:^bTn^^M-^ 

i>^X^^o ^^mmxti'7:t:^y^> (PHa) 

y 1 X 1 0 J8 atoms/cni3coii|£-c^;{jD 

10 0 9 01 w<;oxm(ci:»:)?^fife$ix-5n^^jffife>^*E 

3 0 5, 3 0 stun, nM^*ei^7C*:dS2X 1 016^5 

X 1 0 '9 atoms/cm^ (f^^^S^itCll 5X10 ^^^SXIO so 

•8 atoms/cmS) (OSSTf^^tt-S <fc 5 tc K-X»^i^gi5 

100 9 11 JIfej::. MA (C) ^g|K3 

v\ >:^*3. i^SK3 0 3^oityt^^u— 
[0 0 9 21 ?^Ji*5. if— ^t;iJ;S;Fj^(fe7C*(0 

Sr#iSUT4 5 0-5 5 0*CmSOfR^(Q!3l^tT;tJ^S 
[0 0 9 31 rcoX^tCi: 19 n^^3^i^^^3 0 5. 3 
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[0 0 9 41 134 (D) {c^-r<t5tc. ^aS3^ 

^14M^V>9) 3 0 7 — 3 1 0^?^^-f-5o 
[0 0 9 51 EI4 (E) ?&ttg3 

0 7-31 0SraioTy-h»Jg:li[3 1 1 SrJ^^f So 

hte^]^3 1 1 ^ UTJ±. 10-2 0 0nni. 
L<« 50-15 0 nmOjf:$CD^^^-g'tP«&l^M^>^ 

[00961 J^lc:. 2 0 0-^4 0 0 nmm(Ommm^m 
^£L. /'^>5'-::^>'i/UT'5^- hmms 12-316^?^ 
^■*-5o CO'/— hmS3 12 — 31 6(DiSSgI5>Sr7"w^ 

[0 0 9 71 y-hli«f±*Jioa|t^JRT?^^b 

[0 0 9 81 f^^6<J(C|i. (T a) . ^t$'>' 

(Ti) . (Mo) , ^:yif:^^> (w) . 

>5r n (C r) . i^y (Si) ;ei^^51imfc7t:^-C 

\±mmybm^m^^^'±tL^^m (ftft6?jic:iiMo-w 
KK) Srffiv^5c^dST?#5p ^2ft> ^mxm\i^x 

[ 0 0 9 9 1 ^^^^ig^J-Cii. SQnmW^mt'$'l^'^:^ 
(WN) 3 5 0 nmJ^(0^>^:X7^> (W) 

M^-C^^ctSffigiK^^V^^o :Ltl\^:^^<y^WiXm^^ 

[0 1 0 01 ^fcCCO^. hm^3 13. 3 1 6f± 

-?:ix^ixnM^J^ife^*ilc3 0 5. 3 0 6 as<5: h 
te»K3 1 l^^^LTS^:^^S<J:p^c?^^i-^o cofi/j: 
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So 

[0 1 0 1 1 j^{c. ms (A) {c^i-<t 9t-. hm 

$ne^^^^«3 1 7 --3 2 3(c:jin^:^i^«^^*S3 

0 5. 3 0 601/2-1/10 (ft^WtCJil/3- 

1/4) oSS-ey>;^5j^$i^^i:9^cp®i--5, 

1X10 >6 -^5X10 18 atoms/cm^ (AMW 
ICfi 3X10 "--3X10 18 atoms/cmS) io 

to 1 0 2] m^. BIS (B) y-hm 

y-^:^^ 3 2 4a~3 2 4c^?^^ 

iSSl- y ^-Sr-g-tf^M^J^^S 3 2 5 — 331 ^M^-f- 
CC-Ct>:7:^-;^:7>r (PHa) S:>^V^^><:r>^ K 

—:?'&-e^TV^. ro^^iEoy ^cD^ssfii X 1 020 '-! 

X 1 021 atoms/cm3 («:^6?Jt::(^ 2 Xl0 2o^5xi0 
21 atoms/cm^ ) t^Ji^^o (Cf^ffl-f -5 o 
[0 10 3] r<DX@lC<toTn^^;^^/W^TFTOy 20 

f-^y^mTFT-X^n^ ms (A) <DXjS-e?^^U^n^ 

^Mi^M«3 2 0-3 2 2C0— gp^^i-o 

«cl 5 a— 1 SdJc^lCi-'So 
[0104] @ 5 (C) (C^-f-i 9 tc. h 

-^^^ 3 2 4a— 3 2 4c^^^U. fffctC U'v?^^ h 
i7 3 3 2 <Sr?^fife-f-5o ^LT. p^^^^^tc^ 

^*S3 3 3. 3 3 4^?^^-r^o rr-TJii^^^^ (B 30 
2 He) S:>^v^fc-1':^>- K— J: D 3 X 1 020 --3 X 

1 021 atoms/cni3 (fti^WlCfi 5 X 1020-ixiO2ia 
toms/cm^y) ffl[Si:?i^> J; SlCTj^avSrSSjtlDi-'So 

[0105] tHi^^ 3 3 3. 3 3 4 {CfmtC 

1X10 20 --1X10 21 atoms/cm^tDSSt^y ^^id^^^O 

[0 10 6]2fetC. U-i^^^ h-e;^^ 3 3 2^^^Ufc 40 

^fe-cifTp::i:2j5-T»^5o :^mmmx{'i.m^.^\c^\^^xs. 
mw^m^^. 5 sot:. 4mm<DmMm^noo 
[0 10 7] z<Dt^w^m^^<owtm^m:hm^'t^:i 
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mn^(owtmmm^ i p p mjeir. u < « o . i p 

[0108] ^^^C. fi^m^xm^^JiilT Lfcb300nm 

m(Dy-hw^.m3 3 s^m^-t^o ^-hmm3 3 5<o 

UntLXl^. T/l^^ni^^A (Al) Xitm (Cu) 

(M^i: LTS 0-1 0 0%^r&i?>5o ) t-t^ 
^®i^S^ffiv^tL^^^v^o i2«<i: UTf^!iI3co>5^— hlBi^ 
2 1 1 COJ: :^>r ix5=*>^^^TFT(Dy— hm«i3 

14. 315 m3(oy—hmmi 9a. i9b\cm^-t 

(D) ) 

[0 10 9] roJ:5^^J^«^S^1-^r^-t?>/- hKillo 

mmm(Dmmmmi^m^xmi^xh^o 
[0110] m^. m 6 (A) ic^-rx 5 tc. mi mm 

m»m3 3 6 t:m^ir^, lllMWJftSg^K3 3 6tLT 

^f:>'^±mam^m\^^tiit§:\^\ ^fc. ^i?fi4oon 

m— 1. S ^mt'ttt^i^Bi\f\ :^MMMxn. 2 00n 

mj¥o^^ii®^<k]^*jKo±tc 8 0 0 nTnm(Dmitmmm 

[0111] ^bic. 3-1 0 0%O;dc^^'g'ti^#ffi^ 
^x. 3 0 0-4 5 ox:-ci-i 2^^0f»^3aiSrm^ 

X V) ^^m^i^m(D^Mf^^^^7^mmi^'t^xMxh!bo 

[0 112] /^i5. TK^fb^SJimi^^teiicMS 3 6 
^?^^i-^rB^lCAtLTt>fi:V\ fiP*5, 2 0 0 nmjp:<^^ 

m\ ^o^T*^t) 8 0 0 nmm(omtmmm^m^i. 

Xhmt^fj:\^\ 

[0 113] ftic. mimmmmm3 3 6\cm\^x='> 

^1^ y-:^gEIS3 3 7-3 4 0 .b. 

K vSS^^ 3 4 1-3 4 3 ^m^irho ^Hi^ 
W|-CliCOmfii%. T il^^lr 1 0 0 nm. T i ^-g^tfT 
rLf>AKSr3 0 0 nm. T i K 1 5 0 n mSr:^^^?/ 
i5'fe-C^)i^?^fifeUyh3g«3g05K®iBi:i--5, fife 

[0 114] 5 0-5 0 0 nm («;^«J JJl f± 2 0 

0 - 3 0 0 n m) O/? ^ 1 y i^-<—iy a ^-j^ 3 4 
4^?^^-r^o :*:^jai^J"CiiBl^^^yv'-<-i^3 >'i^3 
44i:LT300n m^O^^I:g?>fb3^IRK^^V^-5o - 

xh^o 

[0 115] S{b»<li3^*ffi<0?^figJc3fei:oTH 
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2. NH3^7lc^S:^tf;^7;$r^v^T^7X-^^3®^^T5 

mimmmmms 3e\ic^^^ti^ ^^m^no:it 

[0 116] EI6 (B) {c;^-t-i: 5<-^«l«flg;ei^ 
TliJKy^^K. ^KHr^K, TcJ^y/K BCB io 

tc J: o T ^ 5 ^ -h^tc ^ffi^b b 9 -6 i^i^-C r 

10 117] m^. m2mmmum3 4 5Rv^mi^<^y 

iy^—iy3 lyms 4 4 h*i^^i^m.ms 4 3tC]gi-6 3 

^^^Jfe^JTfiiUmmS 346irLT300n mm(DT/V 20 
^^i^i^^^l^ (lwt%0^^>^^WL/cT/^^ — ^ 
-^m) ^m^-t^o ?&^*5s 3 4 TtiPS'T'SiiJ^m^t^ 

[01 1 8 1 m 6 (C) IZT^-tX 0 (C. r/l'>?7 u 

[0 119] 5tciij£0ij-efi, efeB3fe^^-t^y-^-^ 

^«|ifeHiLT. i!^^¥8- 9 6 9 5 9-^^$a*:/hfi# 30 
11^9-6 3 7 7 0-^<i5r#(ClE®^^^yh«•ifSf^^V^So 
^J;tt^. 1, 2 -i^^ a ^Xc, PVK (jKD t*^ 
. Bu-PBD (2- (4'-tert- 
/p) -5- (4' ' =^=^/v) -1, 

3, 4-;^-^1^v?ry— /l^) , :J^-^yv6. DCMl 
(4 -i^i^ry p< ^ U V- 2 ^/W- 6 - p -i^;^ ^ 

/vr5y;^^y/i— 4H-f^>-) . tpb (T^f^r^ 

[0120] f^^^ i^mmm-vyt^ 3 4 9 Sr_bl2^ 40 

g> m^^i^^. jE^Liiisa. ^?LstAg. a^Piihg 

[0 1 2 1 1 J^tC. E Lg3 4 9^SoT 2 0 0 

K"e3^jiSI|2/<5'v^-^— >3 >K3 5 1^10 0 nm(D 
iP$tC?^^-f-S« r<?5^2/^iyi^^— >3 ^'Jga 5 1 50 
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ELg3 4 9§r7k:»^^36^^i^Mi--5o EL® 3 4 

[01231c 5 LTH 6 (C) Jc:^-f-J:5?fc«5&<?5r 

i5^X>r:/-^ h y i5';^^EL^^ig«;65^^-f-5, 

[0 12 4] *-f> S;^ilJ^^ii^$^^^$/.^v^i9^c;f: 

mmm^^m^-^^ CMO S lelgSoO n ^•Y;^^yuMT F T . 
2 0 5 i: UT>^v^So Jtfc^S. w wTVNplglljlHlKi: Ur 

{0 1 2^\ ^mmm(om^. (o {c^i-j:^ 

5. KW-r :x^JS3 5 6, LDD^ii^S 5 7^UJ^^^ 
/V-?^J5^ffi«3 5 St:^;^. LDD^«3 5 7Hy-h*6 
^J^3 1 1 ^^\^X^— hm@3 1 3 ^S?:^oTV^So 
[0 12 6] Kl^-r>^®«{Hy<0^{;iLDDM«c^?^^U 

*fc. ::On^-^;t>/l-^TFT 2 0 5J±:^>^m^ftffi^fe 

yh:*r25S^V\ t«oT. LDDS«3 5 7ti^ikfc:>/- b 

[0 12 7] CMOSIiIte<Op^^;t>/W^TFT 
2 0 6li, 7j>5/ b^-y y r?£A{cJ:5^Mb^5^if^l:i/<t 

te. n^^r;*i/U^TFT2 0 5 i:l^«tc:LDD^«^^ 

[0128] ?:£io. igi(J[HIl&o4^-et>i^>:7^y 

>^acco^&fij755Air#t55«o-c?fcSo ^^tci. ;r:7m^ft 

5/ ^ i/ffi T F T ^ mjic^jtBiffi T F T o rams 

^Wi-STFTS:gagi-5r ^^5^* bv^ 

[0 12 9] tJ^oT. 1^>->^y >'i/lilj^^?^^f 
-y^/WSlTFTJi. 01 0Jc^-f-J:5?:^^igOTFT^ 
iE@1-S;ii:dSM*UV\ lill 0{c^i-J;5(c, LDD 
^iS9 0 1a. 9 0 lb<D-'Ut^^—hmW:m9 0 2^^t^ 

Lxy- hms9 0 3 tm^j:^o :i(o^3kit.mmumm 
rFT2o 2(owimx^^timr>x^^. 1^vry>^ 
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[0 13 01 ^j:^. mm\atme (o ^-c^^ufc 

[0 13 1] ^fc. EL®<7)^A^3gJ&^^TLfcf5. S 
$ ttfc^^X filHlK;^^ ^ 51 iHl $ titim^ t 

[0 13 2] r ^ir^^M^oTiJ'T^^ h y 

7:5^^«6 0 1±JC?^^$H^, M*lfP6 0 2 ^, 
MIl^iblElSS 6 0 3 ^ . V — >^{IOI^ib[HlK6 0 20 
^iX^o S^aSCO^^-f ^yf^V-^^TFT 6 0 Sfin^-V 
^/l-MTFT-e^t). >5^-b<fiOlglfc|Hli^6 0 3{CSjK$ 
ixfc>>*- hiB«l6 0 6. y-^^S!l]^iijlHlSS6 0 4icS^ 

[0 13 3] ^mMmWiTYT % 0 ^(DV—y^ 

Wig-rji. mM#^i^jlS6 o 91^. EL*^6 1 ooy- 

^fc. mSt^JtSJ^TFT 6 0 KU>f 3o 
>lCf±EL*^6 1 0^5g^jgE$i^TV^^o 
[0 13 4] m«£tt®^TFT6 0 8 jJS n f^^^/US!T 
FT-Cfe^:^^. KU-r >^(CE L^^^6 1 OO^Sidsm 
^^^JC^J^^ttSo :^fc. m^fL^Jtfil>Rg T F T 6 0 8 p 
f^ir^/W^TFT-t^feS^^. Kl^-r^-tCEL^^Pe 1 

[0 13 5] ^LT. ^UX^fi^'^hfi.^YVO^ 1 

«cia«i) 6 12. 6 13. ikn^mjm^m^ o 9j;iffijw 

^ttfc^i^iBi^e 1 4^5^^tibi^Tv^ao 4o 

[0 13 6] *fc. E!7(C^Lyt:EL^^^g(0[HlgS^ 
^co-^JSrEI8tc:^-ro *IIJ6«»JOE L^^^gJi. y 
— :^UWmm'^ 7 0 1, y~ UMiPi&lHlK (A) 7 0 
7. MIOIgiblHlgS (B) 7 11. wm^i oe^Sr^r 
UTV^^, :^§g^fflS4^^c:fcV^T. igKiIilKi: fly 

[0137] :/—:^mmmm^ 7 o i >':7 h v^^^:^ 

^ 7 02. U-^/W-^^ ^703. ^^s/:7t704. 

(-^^-if/uRrfn^—zu kiuk) 705 so 
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;tTV^-5o ^/c. y-hiiiiPKiIeJK (A) 7 0 7fl. 
y h Ui^-X ^ 708. U^/W v':7 ^709. ^^y^y 1 

1 0 ^iii;tTv>^o V- vmwmm&i (b) 711 

[0 13 8] :ir-e->:7 b Ui^;:^^ 7 0 2. 7 0 8 Jilg 
i!)mfE2)5 5-l 6 V (f^^«j(C*±l OV) "CfeO. [HIS 
^J^fifet-^ CMO S[Hl]?S{r^£t>tL5 n ^-Y^/V^T F T 
fine (C) <^)2 0 5-e^^n€>«agd5SUTV^5o 

[0 13 9] ^fe. U--C/U>:7^ 7 0 3. 7 0 9. 
:7r 7 0 4. 1 \ 0\t^yy hinm^. ^6 

(C) On^ir^/^^TFT 2 0 5 Sr-&tpCMOS[HlK 

[0 14 0] ^fc. i^^^:;'y >^mm7 o sfiy-;^^ 

i£:^^:d5fe'5CO-e. IHl 0On^i'^7W^TFT2 0 8^ 

[0141] ^yt. iiiigSi57 0 6fl^2(C^U;fe:fl}jgO 

[0 14 2] ;^j!4o. ±|5^^fi. m4-^6\Z7r:Vfzi^m 
fCtJ^o T T F T STf^M-r S :i ^ JC J: o T^B J- 

[0 14 3] ^HJ^^JOEL^^^gtCOV^T 

gii 1 (A) . (B) ^m\^^xmm-r^o t^^mic 

[0144] mm (T F T(DT<OT^m^^t^) 100 

10 0 1. y— >^iii^«j(H]]^ 1 0 0 2. hiniigiijiHi 

(o^mm^a^ mmM^ e i 2 e i 4 ^&x f p c 6 

[0 14 5] ^(Dt^<j^:^j:< thmmn. »^v<nm 
W}^^Rxjmmu^mt^x 5 UT^rRj^^E 1 0 0 4 
^it5>o ''c^*^. >^f^s^ 1 0 0 4 ji^^^j (i/— /i-su) 

1 00 5tC<toT. Ti^T^^ h y i7;;*;^tgi 0 0 0 

t^m LXftH^ffl 1 0 0 6 STJ^^r-S*}: 5 

5o ro<>r^. E L^^(i:^±l3:itifB^g^^Pfli 0 0 6 

[0146] ±it. *:^JS^J-C«M3t?pj 1 0 0 5 ^ LT 

mmm(o&mm^m^^^^zti,-^mx$^^, ^tz. el 
5o mu. RTte^^j^RatJK*. ;?K^^siau/j^v>s-aT?fe 
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^Zt ;d5i^:.M-e*> So 1 0 0 5 ttT^^ 

[0 14 71 *^iS^jTf;i^fp]S«l 0 0 4 t 

Ti^y'^y-^hv 0 0 0 t<om(Dmmmf^i 

ioo40!^ii!i {mm^mm) K\±mi. m2xmm\^ 

fc<t pJCjl3feMl 0 0 IRrJi^y — y 0 0 8 

t>ttT*5 t) . >fc3IJS^JT*tiit^M 1 0 0 7 ^ UT 

0 0 8 <^ LT^fe. 10 

10 14 81 mi (B) (ii^-r J: 5 (c, ili^gp 

10 14 9 1 HfUl 0 0 9 fi. ^^IB^ 10 10 tcm^ 20 
^{C^^^ixSo ^Scifij^l 0 1 Q\^m^ \ 0Q9\cm 

;^ h^t^i oii^^hLTFPceii (cm^^^tc^j^ 
^ixSo ^Ji*3. r wTfiSi^iEilil 0 1 Oicov^TIte0J 
L:rc3&5, f&<^^jggia«S6 1 2 --6 1 4 t^lRll^lCUTF P 

c 6 1 1 Km%m\zmm^f\^^o 
[01501 \^±m.m i^tc xv^j:mi i 
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Mailing date: May 23, 2003 

Notification of Reasons for Rejection 

5 Patent Application Number : Patent Application No. 2002- 
084434 

Reasons 

10 The invention relating to the following claims of 

the present application should not be granted a patent 
under the provision of Article 29 (2) of Japanese 
Patent Law because a person skilled in the art could 
have easily accomplished the invention before the date 

15 of filing of the present application on the basis of 
inventions disclosed in the publications listed below 
distributed in Japan or foreign countries before the 
date of filing of the present application or inventions 
made available to the public via electric communication 

20 lines. 

Note (For cited references, etc., refer to a list 
of cited references, etc.) 
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•Claims 1, 2, and 5 to 7 
•Cited references 1 and 2 
•Remarks 
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In the paragraph [0030] of Reference 1, it is 
described that ^"it is acceptable to adhere the entire 
substrate by filling it with a light-shielding 
adhesive." 

5 Also, in Reference 2, it is described that a 

t 

stress relaxation layer is provided in attaching a 
color filter. 

Also, in Reference- 2, it is described that the 
stress relaxation layer has a light absorbing property 
10 and a light shielding property, and is formed of 
silicon rubber, i.e. a material with high thermal 
conductivity . 



It should be noted that the inventions described 
15 in References 1 and 2 do not relate to a color filter 
using a color-conversion filter, but a person skilled 
in the art could easily conceive the idea that it is 
possible to apply a color conversion filter in the 
inventions described in References 1 and 2. 
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